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Abstract 
A Field experiment was conducted to evaluate the effect of different planting dates on the yield and yield 
components of maize and groundnut in an intercropping system. The experiment was laid in a Randomized 
complete block design with four replications. The Experimental  treatments were: Sole maize; Sole groundnut; 
Maize, one row groundnut, 0 WAP maize; Maize, one row groundnut, 1 WAP maize;  and Maize, one row 
groundnut, 2 WAP maize. Data collected during the experiment  were: Plant height, growth rate, Chlorophyll 
content, leaf area index, Days to 50% tasseling (maize), Days to silking (maize), Days to 50% flowering 
(groundnut), Plant height, Pod number (groundnut), Maize grain yield, total Stover biomass yield, total haulm 
biomass yield  and  harvest Index.  Dry matter yield was significantly different (P<0.05) among treatments at all 
the stages of growth in both groundnut and maize. Grain yield showed significant differences (P<0.05) among 
all treatments except for the one row of groundnut intercropped two weeks after sowing maize and the sole 
maize. The study showed that where groundnut is considered the major crop then the one row of groundnut 
sown at the same time with the maize should be adopted. Also, were maize is the interest crop, then the one row 
of maize with two rows of groundnut at 2WAP maize would be ideal. Finally, where the farmer wants to 
maximize the use of the land for both crops equally, then the one row of groundnut intercropped at the same 
time with maize is the best system. 
Keywords: Groundnut; inter-cropping; Maize; Planting dates. 
 
------------------------------------------------------------------------ 
* Corresponding author.  
262 
 
American Scientific Research Journal for Engineering, Technology, and Sciences (ASRJETS) (2016) Volume 16, No  1, pp 262-276 
 
1. Introduction 
Good timing of planting date is one of the key factors that strongly affect production in rain fed agriculture [1].  
This is especially true as in many parts of Africa, the rainy season starts with some light showers followed by 
dry spells, which can cause poor crop emergence or desiccate a young crop [2].  Differences in time of planting 
may relate to different climatic conditions (rainfall, temperature and photoperiod). In Ghana, the main cultivated 
areas are in the Guinea savanna, the transition and the coastal savanna zones. There is only one cropping season 
in the Savannas. These planting periods correspond to different rainfall and temperature [3].  In the Savanna 
zones, planting of legumes with cereals is the most predominant cropping system [4], this is usually done to 
avoid complete crop failure due to unpredictable rainfall patterns. In terms of legumes cultivation, groundnut 
(Arachis hypogaea L) is a major grain legume and it is an important component of sustainable cropping systems 
in Ghana. Planting commences when temperatures and moisture levels are optimums [5]. Groundnut is a dual-
purpose grain legume that is available for human food and for the improvement of soil fertility. It is the only 
legume eaten in any form such as roasted, fresh, dry, boiled or cooked with soup.  It derive a large proportion of 
its  N needs from biological N-fixation and produce a substantial amount of both grain and biomass, making 
them attractive to smallholder farmers [6; 7]. Due to the beneficial effect of groundnut to soil fertility 
improvement and farmers desire to avoid complete yield loss during natural disasters, coupled with the desire to 
maximize land use, farmers usually intercrop groundnut with cereals especially maize in Northern Ghana. [8] 
reported that maize is a major cereal crop in Ghana and an important staple food, and hence has been a subject 
of much research.  
According to [9] intercropping is the practice of growing more than one crop simultaneously in alternating rows 
on the same field. Intercropping is a popular cropping system among small-scale farmers in the tropics [10]  and 
has for long been practiced in many countries of Africa, India and China [11] in order to maximize yield per unit 
of land.  A general assumption in intercropping cereals with legume crops is that the legume, when associated 
with the specific Rhizobium, may have most of its N need supplied through fixation of atmospheric  N, leaving 
the soil available N for the companion cereal. [12] observed that Intercropping of maize and cowpeas (Vigna 
unguiculata) is especially beneficial on nitrogen poor soils. In addition, [13] observed that intercropping 
alleviate Fe deficiency stress and contributes to better nutrition of plants with Zn, P and K.  Increased leaf cover 
in intercropping systems helps to reduce weed populations once the crops are established [14; 15; 9]. In areas 
where there is water scarcity, intercropping is a more suitable method [16] According to [17] intercropping 
groundnut with maize would be advantageous to the small-scale farmer in terms of increased maize yields, 
higher combined crop yields/ha. [18] reported intercropping advantages in yield (28–30% for wheat 
intercropped with soybean).  According to [19] intercropping maize with French beans (phaseolus aureus), 
Cowpea (Vigna unguculata) and Mucuna (Mucuna pruens) increased its mean grain yield by 0.5 tonnes/ha over 
the control. In a mix maize and beans intercrop, yields of the mixtures were up to 38% higher than could be 
achieved by growing the crops separately. This reemphasizes the possible importance of growing more than one 
crop in the same land. Although there are numerous merits of intercropping, there are also associated demerits. 
[20] reported that roots of crops in association compete for nutrients and other resources, which may affect the 
associated crops negatively.  [21] indicated that Intercropping reduced soybean yields by 87% compared with 
sole cropping, principally because of reduced plant growth and pod set.  Therefore, determining the appropriate 
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time to intercrop a legume or cereal plant in any intercropping system is essential in maximizing the yield 
components of both plants. Different research findings have suggested varied times to intercrop legumes in 
cereals to ensure maximum yield of both component crops. [22] found that cowpeas planted three weeks after 
maize had significantly reduced yields, and therefore recommends planting cowpeas simultaneously with maize.  
[23] and [24] indicated that Simultaneous planting could also reduce labour and operational costs, in contrast, 
delayed bean planting favored maize grain yield.  [25] also reported highest intercrop peanut yield when maize 
and groundnuts were simultaneously planted compared to other planting dates.  Small-scale farmers in Ghana do 
not have specific dates to sow a component crop  (groundnut or maize)  in an inter-crop system. Even though 
groundnut and maize intercropping is a common practice in Ghana, quantitative information is lacking on the 
productivity of the system, especially when farmers should plant the component. In addition, the effects of 
relative planting dates of groundnut and maize on yield has not been extensively investigated and as such, 
legumes are intercrop with cereal at the convenient time of the farmer resulting in low yield and low income. 
Hence, the objective of this research was to evaluate the effect of different planting dates on the yield and yield 
components of maize and groundnut in an intercropping system. 
2. Materials and Methods 
2.1 Study Area 
Field experiments was conducted on the University of Ghana farm, Legon. The experimental site is within the 
coastal Savannah zone, with annual mean rainfall of 750 mm and temperature of 26 ° C. The soil belongs to the 
Adenta series, ferric Acrisol. [26] During the period of study (April-August), maximum mean rainfall was 
recorded in June (259.7 mm) whilst the minimum was recorded in August (42.1mm). Maximum temperature 
was 34.4 oC   in April whilst the mean minimum temperature of 23.3 oC was for both July and August. 
2.2 Experimental Design and Treatment 
The Experiment was laid in a randomized complete block design (RCBD) with four replications. The planting 
material of the intercrop components were maize (Obaatampa) and groundnut (Chinese) [27].   The treatments 
consisted of sole maize; sole groundnut; Maize, one row groundnut, 0 WAP maize; Maize, one row groundnut, 
0 WAP maize; Maize, one row groundnut, 1 WAP maize;  and Maize, one row groundnut, 2 WAP maize. 
2.3 Agronomic practices and Data collection 
Inorganic compound fertilizer (15-15-15, NPK) was applied at 100kg/ha two weeks after planting and sulphate 
of ammonia fertilizer was applied at 50kg/ha six weeks after planting as side-dressing. The following data were 
collected on both maize and groundnut. Bi-weekly Plant height, growth rate, Chlorophyll content,  Total leaf 
area and Leaf area index, Days to 50% tasseling (maize), Days to silking (maize), Days to 50% flowering 
(groundnut), Plant height at maturity, Pod number (groundnut), Maize grain yield (economic yield), Total 
Stover biomass yield (Biological yield-maize), Total haulm biomass yield (Biological yield-groundnut) and  
harvest Index. 
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3. Results 
3.1 Plant height and Growth rate of component crops in maize-groundnut intercrop 
At 2 weeks after planting, plant height showed significant differences (P<0.05) among the treatments for 
groundnut plants (Table 2a). At 4 weeks after planting, one row groundnut intercropped two weeks after sowing 
maize and one row groundnut intercropped one week after sowing maize were significantly different (P<0.05) 
from the other treatments. The maize plants height showed significant differences (P<0.05) among the 
treatments (Table 2b).   
Table 2a: Mean plant height (cm) of groundnut in maize-groundnut intercrop 
 
Crop arrangement-planting time 
Weeks after planting (WAP) 
2 4 6 8 
 Maize, one row groundnut, 0 WAP maize 
Maize, one row groundnut, 1 WAP maize   
Maize, one row groundnut, 2 WAP maize  
Sole groundnut 
3.85 
9.19 
15.00 
5.17 
16.48 
24.00 
31.44 
21.46 
30.99 
38.50 
48.94 
34.26 
42.13 
57.88 
54.50 
38.70 
LSD(P=0.05) 1.85 2.35 5.19 4.89 
 
Table 2b: Mean plant height (cm) of maize in maize-groundnut intercrop 
 
Crop arrangement-planting time 
Weeks after planting (WAP) 
2 4 6 8 
Maize, one row groundnut, 0 WAP maize 
Maize,one row groundnut, 1 WAP maize   
Maize, one row groundnut, 2 WAP maize  
Sole maize 
13.95 
15.20 
20.08 
18.23 
37.75 
37.15 
55.05 
56.20 
90.90 
86.80 
148.50 
148.90 
153.45 
154.00 
176.20 
183.10 
LSD(P=0.05) 2.28 3.94 22.12 6.75 
 
There was significant differences (P<0.05) among the treatments for growth rate for both groundnut and maize. 
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Except groundnut growth rate of one row groundnut intercropped one weeks after sowing maize, all other 
treatments were significantly different (P<0.05) at  two to four weeks of growth (Table 3a). In addition, the 
maize plants showed significant difference for all growth rate stages (Table 3b). 
Table 3a: Growth rate of groundnut in maize-groundnut intercrop 
 
Crop arrangement-time of planting 
Growth rate (cm per week) 
2 – 4 weeks 4 – 6 weeks 6 – 8 weeks 
Maize, one row groundnut, 0 WAP maize 
Maize, one row groundnut, 1 WAP maize 
Maize, one row groundnut, 2 WAP maize 
Sole groundnut 
15.48 
23.00 
30.44 
20.46 
29.99 
37.50 
47.94 
33.26 
41.13 
56.88 
53.50 
37.70 
LSD(P=0.05) 2.35 5.19 4.89 
 
Table 3b: Growth rate maize in maize-groundnut intercrop 
 
Crop arrangement-planting time 
Growth rate(cm per week) 
2 – 4 weeks 4 – 6 weeks 6 – 8 weeks 
Maize, one row groundnut, 0 WAP maize  
Maize, one row groundnut, 1 WAP maize 
 Maize, one row groundnut, 2 WAP maize  
Sole maize  
36.75 
36.15 
54.05 
55.20 
89.90 
85.80 
147.50 
147.90 
152.45 
153.00 
175.20 
182.10 
LSD(P=0.05) 3.94 22.12 6.75 
 
3.2 Leaf area index of groundnut and maize 
Except at 2 weeks, Leaf area index showed no significant different among the treatments (Table 4a).The maize 
leave area index (LAI) was significantly different (P<0.05) among the treatments at all the stages of growth. At 
Six weeks after planting, sole maize was significantly different (P<0.05) from maize with one row groundnut 
intercropped at the same time with maize, maize with one row groundnut intercropped one weeks after sowing 
maize, maize with one row groundnut intercropped two weeks after sowing maize(Table 4b). 
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Table 4a: Leaf area index of groundnut in maize-groundnut intercrop 
 
Crop arrangement-planting time 
Weeks after planting (WAP) 
2 4 6 8 
Maize, one row groundnut, 0 WAP maize  
Maize, one row groundnut, 1 WAP maize  
Maize, one row groundnut, 2 WAP maize  
Sole groundnut 
0.29 
0.26 
0.48 
0.51 
0.93 
0.84 
1.40 
1.11 
2.78 
2.61 
2.14 
3.70 
4.50 
5.20 
3.00 
4.80 
LSD(P=0.05) 0.17 NS NS NS 
 
Table 4b: Leaf area index of maize in maize-groundnut intercrop 
 
Crop arrangement-planting time 
Weeks after planting (WAP) 
2 4 6 8 
Maize, one row groundnut, 0 WAP maize  
Maize, one row groundnut, 1 WAP maize  
Maize, one row groundnut, 2 WAP maize  
Sole maize  
0.17 
0.17 
0.25 
0.20 
0.54 
0.33 
0.60 
1.40 
0.82 
0.47 
1.32 
3.07 
1.20 
2.32 
1.27 
3.84 
LSD(P=0.05) 0.13 0.55 1.33 1.64 
 
3.4 Dry matter yield of groundnut and maize 
Dry matter yield was significantly different (P<0.05) among treatments at all the stages of growth. At 2 weeks, 
treatments one row groundnut intercropped at the same time with maize, one row groundnut intercropped two 
weeks after sowing maize were significantly different (P<0.05) from the other treatments  (Table 5a).  
Treatments one row groundnut intercropped one weeks after planting maize and sole groundnut, and one row 
groundnut intercropped one weeks after planting maize are significantly different (P<0.05) from each other 
(Table 5a).  
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3.5 Number of days to flowering (groundnut), tasselling (maize) and Yields of component crops  
Sole groundnut recorded the earliest flowering days of 24. The longer days to flowering was recorded by one 
row groundnut intercropped two weeks after sowing maize (Table 6a). The grain yield per hectare for groundnut 
and maize showed significant differences among all treatments (Table 6a). On the harvest index for groundnut, 
sole groundnut was significantly different (P<0.05) from all other treatments. For the maize, the grain yield had 
sole maize recording the highest of 2966.0 kg/ha followed by maize with one row groundnut intercropped two 
weeks after sowing maize (Table 6b). 
Table 5a: Shoot dry weight (kg/ha) of groundnut in maize-groundnut intercrop. 
 
Crop arrangement-planting time 
Weeks after planting (WAP) 
2 4 6 8 
Maize, one row groundnut, 0 WAP maize  
Maize, one row groundnut, 1 WAP maize   
Maize, one row groundnut, 2 WAP maize  
Sole groundnut  
3.36 
4.21 
3.11 
3.38 
9.35 
7.30 
8.30 
11.67 
24.1 
11.2 
19.6 
29.4 
25.93 
13.78 
21.35 
32.20 
LSD(P=0.05) 0.92 2.77 9.25 2.01 
 
Table 5b: Shoot dry weight (kg/ha) of maize in maize-groundnut intercrop 
 
Crop arrangement-planting time 
Weeks after planting (WAP) 
2 4 6 8 
Maize, one row groundnut, 0 WAP maize  
Maize, one row groundnut, 1 WAP maize   
Maize, one row groundnut, 2 WAP maize  
Sole maize  
2.44 
3.00 
5.01 
3.70 
20.90 
10.50 
40.50 
23.50 
32.70 
31.20 
51.00 
52.10 
47.60 
56.00 
76.50 
70.90 
LSD(P=0.05) NS NS 22.72 NS 
3.6 Land equivalent ratios of maize-groundnut intercrop 
The land equivalent ratio (LER) values of the intercrops were more than 1.0.Maize with one row groundnut 
intercropped at the same time with the maize had the highest LER of 1.48, followed by one row of groundnut 
268 
 
American Scientific Research Journal for Engineering, Technology, and Sciences (ASRJETS) (2016) Volume 16, No  1, pp 262-276 
 
intercropped two week after maize with 1.39 and one row groundnut intercropped one week after sowing maize 
recording the smallest value of 1.10.  
Table 6a: Days to 50% flowering, height at maturity, grain yield and harvest index of groundnut 
 
Crop arrangement-planting time 
Days to 
50% 
flowering 
Height at 
maturity 
(cm) 
Grain yield 
(kg/ha) 
Harvest 
index 
Maize, one row groundnut, 0 WAP maize  
Maize, one row groundnut, 1 WAP maize  
Maize, one row groundnut, 2 WAP maize  
Sole groundnut 
26.00 
29.00 
32.00 
24.00 
44.33 
60.08 
56.70 
40.90 
1374.00 
976.00 
865.00 
1438.00 
31.05 
16.46 
15.25 
35.20 
LSD (P=0.05) 3.12 4.89 120.40 3.74 
 
Table 6b: Days to 50% tasseling, height at maturity, grain yield and harvest index of maize 
 
Crop arrangement-planting time 
Days to 
50% 
tasselling 
Height at 
maturity 
(cm) 
Grain yield 
(kg/ha) 
Harvest 
index 
Maize, one row groundnut, 0 WAP maize  
Maize, one row groundnut, 1 WAP maize 
 Maize, one row groundnut, 2 WAP maize  
Sole maize 
52.00 
56.00 
53.00 
54.00 
155.65 
156.20 
178.40 
185.30 
1553.00 
1253.00 
2921.00 
2966.00 
9.98 
8.02 
16.40 
15.99 
LSD (P=0.05) NS 6.75 255.80 1.23 
 
4. Discussion 
4.1 Growth of component crops in relative planting dates of maize-groundnut intercrop 
Plant height of groundnut and maize increased regularly at all developmental stages under all the treatments. 
The results showed that the groundnut-intercropped plants produced much more heights than the sole groundnut 
and this might be due to competition for sunlight between the maize and groundnut. The maize plants were tall 
in stature than the groundnut casting some shadow on the groundnut. Since plants need sunlight for 
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photosynthesis, the intercropped groundnut then tends to grow in such a manner to enable it grow out of the 
shadow to obtain light and this causes it to grow a little much taller than their sole counterparts. This result is in 
agreement with [17], who observed that intercropped legume crops grew taller than their sole counterparts did. 
In addition, [28] earlier reported that shade effects on legume crops increase  their height. The maize 
intercropped plants had plants whose heights are a little shorter than their sole counterparts are. The sole maize 
recorded 5-19% in height than the intercrops.  The maize plants normally grow taller than the groundnut plants 
and the decrease in height with reference to the sole crop might be due to competition for soil nutrients. The 
plant obtains enough sunlight for photosynthesis but seems to have fewer nutrients from the soil for active 
growth due to competition for nutrients with the groundnut plants. This result is in agreement with [20] who 
reported that crops in association compete for nutrients resources, which may affect the associated crop 
negatively.   
The growth rate of a crop determines the rate at which the crop increases in height per period. The groundnut 
crop usually does not grow tall and thereby its increases in height are minimal and may explain why its growth 
rates were not as high as that of maize plant. There were however significant differences among the treatments 
as compared to the sole groundnut, meaning that intercropping had effect on the growth rate of the groundnut.  
The growth rate for maize was much higher than that of groundnut ranging from 20-90cm weekly where as that 
of the groundnut was 9-29cm. The maize plant is a much taller plant than the groundnut and grows much faster 
than groundnut, which causes it to have a higher growth rate than the groundnut. According to [29] and [30] the 
leaf area index (LAI) of groundnut varies with environmental conditions, cultural practices and stages of crop 
growth.  From this study, intercropped groundnut produced higher LAI than the sole groundnut. However, LAI 
increased with delayed intercropping.  The groundnut, though intercropped and sowed solely did not show any 
significance among them except for the first two weeks where the above inference was made.  For the maize, the 
sole maize crop recorded higher Leaf area index (LAI) than the other treatments.  This is in agreement with the 
report that maize is more sensitive to variations in plant density than other members of the grass family [31]. 
Higher plant densities of maize affect leaf area index (LAI) negatively [32] which might be due to the fact that 
when maize is intercropped with groundnut, because of the increased density of the intercrop, there is an 
increase in competition for soil nutrients. It also reveals that the intercrop ability to intercept sunlight for 
photosynthesis is reduced with reference to the sole crop. The plants accumulated dry matter differently at the 
different stages of growth as indicated by the treatments. In general, the sole groundnut field showed higher dry 
matter accumulation at all sampling stages consistently than the other treatments. Furthermore, it was observed 
from the results that delayed intercropping coupled with increased density significantly reduced dry matter 
accumulation for the groundnut. This is in agreement that shade effects on growth and yield of legume crops 
decrease dry matter accumulation [28]. This as well means that the sole groundnut accumulated much dry 
matter, because of the absence of competition from the maize for nutrient, and benefited from the wider spacing 
as compared with those in competition whose spacing was narrower and so only grew taller and thinner. This 
reasoning conforms [33] who reported higher stem and root biomass in tilled plots as compared to zero tillage 
explained that increase in biological yield at higher plant population might be due to increase in number of 
plants as well as in plant height of individual plants at denser populations. At an individual plant level, dry 
matter decreased significantly because of the greater intraspecific competition produced by the shortening of 
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distances between rows. [34] and [35] working on cereal/legume intercropping noted that higher density of 
maize in intercropping shaded the cowpea, caused by higher maize height, and reduced cowpea growth.  [13] 
revealed that shoot yields of peanut and maize plants were decreased by intercropping the plants, as compared to 
monoculture plants. The results for maize obtained in this study showed that dry matter accumulations were not 
significantly different among the treatments except on the sixth week. The sole maize gave the highest in the 
sixth week. [13] revealed that shoot yields of peanut and maize plants were decreased by intercropping the 
plants, as compared to monoculture plants.  Contrary however, results had been reported by many investigators 
[36; 37; 38] that dry matter production increases when maize is intercropped relative to sole maize.  The dry 
matter accumulation of maize is larger than that of groundnut, and this might be because the maize plant is 
bigger in stature than that of groundnut. 
The days to flowering of groundnut depends on whether it is planted solely or intercropped. This study revealed 
that, groundnut plant flowers early when planted solely and a little late when intercropped with maize. [39] 
reported that increasing planting densities could delay flower formation in legumes.  The period of intercropping 
also affected days to flowering. When one row of groundnut are intercropped into maize between one to two 
weeks after planting maize, the days of flowering of groundnut were prolonged as compared to sole planting of 
groundnut.  The results showed that the shading effects caused by taller maize plants delay flowering and 
maturity of groundnut. The result however contradicts findings with cowpea where [40] observed that days to 
flowering and maturity of all cowpea cultivars did not differ between the sole and intercrops with maize. The 
days to tasselling of the maize plants was not significantly affected by intercropping.   
4.2 Yield and components of yield of component crops in relative planting dates of maize-groundnut 
intercrop 
The harvest index refers to the portion of the crop that is used for economic purpose with reference to the whole 
crop. The sole groundnut produced the highest harvest index of 35.20, which shows that this treatment produced 
the highest number or weight of grains of groundnut among the other treatments. The results indicated that 
delayed intercropping of groundnut by either a week or two after planting maize could produce a highly 
significant effect on yield and reduce harvest index.  However, this is not in agreement with [23] and [24] 
indicated bean and maize yield reduction when plant population density is lowered in intercropping.  The maize 
field intercropped with one row of groundnut two weeks after sowing the maize had the highest harvest index 
of16.40 even more than the sole maize. This reveals that such treatments produced the highest number or weight 
of grains as compared to other treatments and even the sole maize. Reference [41] reported that for reproductive 
yields, all intercropping systems showed some increase in relative advantages with increase in stress because of 
higher harvest indices in intercropping than in sole cropping. The grain yield is the weight of grains harvested 
from the crops on the field per plot or treatments as used in the experiment. There was a relationship between 
the grain yield and the harvest index of the crop, which was the higher the harvests index of a crop the greater 
the yield. The grain yield of the legume decreased with delayed intercropping whilst the grain yield of the maize 
increased with delayed intercropping of the legume.  The field where the groundnut was solely cropped 
significantly produced higher harvest index for groundnut and eventually produced the highest grain yield of 
groundnut. The above findings conform to [42] Plants in wider rows compensated for yield by producing more 
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branches and seed pods per plant.   Most importantly,  it was observed that grain yield of the groundnut 
decreased with delay intercropping hence the one row groundnut intercropped at the same time with maize was 
significantly higher (1374kg /ha) than groundnut intercropped a week after maize which was also higher than 
intercropping two weeks after planting maize. This agrees with the findings of [25] who reported highest 
intercrop groundnut yield when maize and groundnuts were simultaneously planted compared to other planting 
dates. In addition, [22] found that cowpeas planted 3 weeks after maize had significantly reduced yields and 
therefore recommends planting cowpeas simultaneously with maize. The increased grain yield in this study 
could be attributed to early competition for growth factors.  This may be because the groundnut did not suffer 
early shading from the maize because they both started growing around the same time. 
The groundnut also had a fair beginning with the maize hence nutrient uptake from the soil was fairly competed 
for by both component crops.  The higher intercrop yield appeared to be achieved by an increased efficiency in 
converting light energy into dry matter and not by any increase in the amount of light energy intercepted. It is 
suggested that this increased efficiency may have been because the combined intercrop canopy resulted in light 
being more efficiently spread over a greater surface of leaf [43]. However, the same cannot be said for the 
maize. The maize fields that had one rows groundnuts intercropped two weeks after planting maize significantly 
gave the highest grain yield than both the one row intercropped one week and one row intercropped at the same 
time with the maize. However, there was no significant yield difference between the sole maize and the one row 
intercropped two weeks after planting maize. This finding was in concord with report that delayed bean 
intercropping favored maize grain yield by [44] and [45] working with bean/maize and maize/cowpea 
intercropping systems, respectively. The two weeks period gave the maize plant monopoly over sunlight and 
soil nutrients enabling the maize to establish good stand in growth.  In such a case, since the maize plant already 
has a tall stature than the groundnut there is no way the groundnut will catch up with the maize again to compete 
for sunlight.  Concerning the soil nutrients, once the maize establishes a good roothold on the soil before the 
groundnut begins to root, the maize root will have advantage on nutrient uptake than the groundnut.  
The land equivalent ratio (LER) gives an accurate assessment of the greater biological efficiency of the 
intercropping situation.  The greater than one (1) LER means that in this study intercropping maize and 
groundnut was beneficial. LER values indicated that groundnut recorded yield advantage in all intercropping 
systems due to crop complementarities, which corroborates the findings of several researchers [46; 43].  This 
study also confirms earlier reports by [47] that total yield per hectare in mixtures are often higher than sole crop 
yield even when yields of individual components are reduced.  Furthermore, [50] reported that, mixtures 
involving groundnut and cereal produce a greater total yield per hectare/season than one sole crop.  [41] 
observed that on the basis of a Land Equivalent Ratio (LER) intercropping gave 26% more reproductive yield 
(LER = 1.26) than growing the two crops separately. It is suggested that this increased efficiency may have been 
because the combined intercrop canopy resulted in light being more efficiently spread over a greater surface of 
leaf [43]. The findings from this study shows that: where groundnut is considered the major crop then the one 
row of groundnut sown at the same time with the maize should be adopted for maximum harvest.  However, if 
the farmer considers maize to be the major interest for the faming then the  one row of maize followed by two 
rows of groundnut intercropped two weeks after sowing maize would be ideal. Finally, where the farmer wants 
to maximize the use of the land for both crops equally, then the one row of groundnut intercropped at the same 
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time with maize is the best system. 
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